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1.0 OVERVIEW 

Forthy-three days after T10, Cassini returns to Titan for the twelth targeted flyby 
of Titan on Monday, February 27, 2006 at 2006-058T08:25:19 Ground UTC and 
02:48am PST. 

Cassini’s closest approach to Saturn’s largest satellite is at an altitude of 1813 km 
(1126 miles) above the surface at a speed of 6.0 kilometers per second (13,200 
mph). 

This encounter is set up with two maneuvers: an apoapsis maneuver scheduled 
for February 5th, and a Titan approach maneuver, scheduled for February 23rd. 
Titan-11 is an outbound flyby, with Saturn periapsis occurring about two before 
closest-approach, on February 25th. The Navigation team expects to deliver the 
orbiter to within 30 km of the target altitude at a confidence of 99% (three sigma). 

Titan-11 is Cassini’s twelth targeted satellite encounter. The first was Phoebe, on 
June 11 th, at an altitude of 2000 km. The second was Titan A, on October 26th, at 
an altitude of 1200 km and the third was Titan-B, on December 13th at an altitude 
of 1200 km. The remaining flybys T3 through T10 are described in their 
corresponding Mission Descriptions. 



1.1 ABOUT TITAN 

Titan is one of the primary scientific interests of the Cassini-Huygens mission. 
Through observations by Earth based telescopes and the Voyager spacecraft, 
Titan has been revealed to be an intriguing world both similar in nature to 
Earth and unique among both satellites and terrestrial planets. The largest of 
Saturn’s satellites, Titan is larger than the planets Mercury or Pluto. Titan is 
the only satellite in the solar system with an appreciable atmosphere. Like 
Earth’s atmosphere, Titan’s atmosphere is composed mostly of Nitrogen, yet 
appears to have few clouds. However, it also contains significant quantities of 
aerosols and organic compounds (hydrocarbons), including methane and 
ethane. Although Titan’s thick smoggy atmosphere masks its surface, 
scientists have speculated Titan’s surface could contain solid, liquid and 
muddy material creating features such as lakes, seas, or rivers. Additionally 
liquid reservoirs may exist beneath the surface forming geysers or volcanoes 
that feed flowing liquid onto the surface. 

Titan’s peak surface temperature is about 95 Kelvin, too cold for liquid water, 
and due to its thick atmosphere, the pressure at the surface is 1.6 times 
greater than Earth’s atmosphere. At this temperature and pressure, chemicals 
such as methane, ethane, propane, ammonia, water-ice and acetylene may be 
involved in complex interior-surface-atmosphere chemical cycles resulting in 
eruptions, condensation and precipitation (or rain). Initial observations 
obtained by Cassini during the first several passes of Titan provided our first 
close up views of Titan in wavelengths ranging from visible light to infrared 
to radar. The Huygens probe successfully returned atmospheric data and 
images of the surface, providing ground truth for the Cassini Orbiter 
measurements. The results show a mysterious world even more complex than 
previously thought. The diversity of surface composition and its connection 
to Titan’s geologic features remains a fundamental question. Huygens’ results 
indicate that methane exits as a liquid just below the surface and may rain 
from the atmosphere periodically. Clouds in Titan’s atmosphere were 
observed in the southern hemisphere, yet no clear explanation has emerged 
on what the clouds are composed of, or why more clouds do not exist. 
Observations of Titan’s interaction with Saturn’s magnetosphere indicate the 
presence of complex processes complicated by Titan’s occasional emergence 
out of Saturn’s magnetosphere into the solar wind 



1.2  TITAN-11 SCIENCE ACTIVITIES 

Imaging Science Subsystem (ISS) – will perform a global-scale mosaic of the sub-Saturnian 
hemisphere: covering the equatorial region from Fensal/Quivira/Aztlan to Aaru, and Tsegihi in 
the south. ISS also has a mosaic that ranges from the regional scale to high resolution and 
includes the southern part of Aztlan, the eastern part of Shiwanni Virgae, and Elba Facula. The 
closer mosaic will have pixel scales ~600-350 m. 

Composite Infrared Spectrometer (CIRS) –will obtain information on trace constituents in 
Titan's stratosphere. Integrate on limb at two positions POINTING: Obtain information on CO, 
HCN, CH4. Integrate on disk at airmass 1.5-2.0. POINTING: -y to Titan, x away from sun.. 

Ultraviolet Imaging Spectrometer (UVIS) – will perform a global spectral map to study aerosol 
scattering and hydrocarbon absorption and distribution. This will also be UVIS’ first solar 
occultation. With the solar occultation UVIS can observe the extreme ultraviolet (EUV) spectrum 
below 110 nm and can sample opacity from nitrogen and methane and possibly some other 
hydrocarbons. 

Visible and Infrared Mapping Spectrometer (VIMS) – will obtain new high resolution images 
that will help understand Titan's geology and the fate of CH4. 

Magnetometer (MAG) - will take advantage of this encounter being upstream of the 
Titan/magnetospheric interaction. The spacecraft will fly through Titan’s middle ionosphere. 
Together with the T8 and T6 flybys, T11 will allow MAG to reconstruct the upstream equatorial 
ionospheric pile-up region. 

Magnetospheric Imaging Instrument (MIMI) – will investigate micro-scale and near aspects of 
the Titan interaction by observing during about one hour period around an encounter. With -Y 
pointed toward Titan, when within 30 minutes of the targeted flyby, optimize secondary axis for 
co-rotation flow as close to the S/C -X, +/- Z plane as works with the other constraints on 
pointing. Also, measure Titan exosphere/magnetosphere interaction by imaging in ENA with 
INCA (when sun is not in INCA FOV). 

Ion and Neutral Mass Spectrometer (INMS) – will obtain data regarding Titan’s atmospheric 
and ionospheric composition and thermal structure. INMS will also observe the 
magnetospheric/ionospheric interaction. 

Radio and Plasma Wave Spectrometer (RPWS) – will study the interaction of the 
magnetosphere with Titan at intermediate distances for evidence of ion pickup, radio emissions, 
density profiles, and the general wave environment. 

Radio Science (RSS) – will perform two Gravity Science Enhancement (GSE) passes occurring 
after the flyby in order to answer the question of whether Titan possesses an internal ocean. The 
GSE passes are crucial to de-correlate Titan's GM from the distance at closest approach. 



1.3 TITAN-11 SEQUENCE OF EVENTS AND SAMPLE SNAPSHOTS 

Three views of Titan from Cassini before, during, and after closest approach to 
Titan are shown below. The views are oriented such that the direction towards 
the top of the page is aligned with the Titan North Pole. Sample remote sensing 
instrument fields of view are drawn assuming that Cassini is pointed towards 
the center of Titan. The size of these fields of view vary as a function of the 
distance between Cassini and Titan. A key for use in identifying these 
instruments fields of view in the figures is listed below. 

Key to Instrument Fields of View in Figures 

Instrument Field of View Depiction in Figure 

ISS WAC (imaging wide angle camera) Largest square 

VIMS (visual and infrared mapping 
spectrometer) 

Next largest pink square 

ISS NAC (imaging narrow angle camera) Smallest green square 

CIRS (composite infrared spectrometer) 
– Focal Plane 1 

Small red circle near ISS_NAC FOV 

UVIS (ultraviolet imaging spectrometer) Vertical purple rectangle centered within 
largest square 
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 1.4 Titan Timeline and Geomtery Table 
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B. Titan-11 Geomtery Table 
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